Diethyldithiocarbamate induces apoptosis in neuroblastoma cells by raising the intracellular copper level, triggering cytochrome c release and caspase activation.
Dithiocarbamates are nitrogen- and sulfur-containing compounds commonly used in pharmacology, medicine and agriculture. The molecular effects of dithiocarbamates on neuronal cell systems are not fully understood, especially in terms of their ability to accumulate copper ions inside the cell. In this work, the molecular effects of N,N-diethyldithiocarbamate (DEDTC) were studied in human SH-SY5Y neuroblastoma cells to determine the role of copper in the DEDTC toxicity and the pathway trigged in cell by the complex Cu-DEDTC. From concentration-dependent studies, we found that 5 μM of this compound induced a drastic decrease in viable cells with a concomitant accumulation in intracellular copper resulted from complexation with DEDTC, measured by atomic absorption spectroscopy. The mechanism of DEDTC-induced apoptosis in neuronal model cells is thought to occur through the death receptor signaling triggered by DEDTC-copper complex in low concentration that is associated with the activation of caspase 8. Our results indicated that the mechanism of cell death involves cytochrome c release forming the apoptosome together with Apaf-1 and caspase 9, converting the caspase 9 into its active form, allowing it to activate caspase 3 as observed by immunofluorescence. This pathway is induced by the cytotoxic effects that occur when DEDTC forms a complex with the copper ions present in the culture medium and transports them into the cell, suggesting that the DEDTC by itself was not able to cause cell death and the major effect is from its copper-complex in neuroblastoma cells. The present study suggests a role for the influence of copper by low concentrations of DEDTC in the extracellular media, the absorption and accumulation of copper in the cell and apoptotic events, induced by the cytotoxic effects that occur when DEDTC forms a complex with the copper ions.